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TI Embryonic hemoglobins are expressed in definitive cells. 
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AB Human embryonic C, and s globin chains are 

synthesized in yolk sac- derived primitive erythroid cells, and decrease 
rapidly during definitive erythropoiesis . Examination of and e 
globin expression at the cellular level using dual -color 
immunofluorescence staining with specific monoclonal antibodies showed 
that embryonic globin proteins are present in definitive 
erythroid cells. More than half of fetal erythrocytes were 
positive for C, and .apprx.5% for s globin. Approximately one 
third of newborn red blood cells were 

^-positive and less than 1% e-positive. Adult erythrocytes 
did not have embryonic globins . Erythroblasts that developed in 
liquid cultures also contained embryonic globin in amounts which 
declined with ontogenic age, and the proportion of positive cells in vitro 
was less than in the comparable erythrocytes that developed in vivo. 
Thus, embryonic globin chains are synthesized in definitive 
erythroid cells and decrease with ontogeny. Modulation of 
embryonic globin gene expression is not solely due to a switch 
from primitive to definitive erythropoiesis. 
CT Medical Descriptors: 

♦hemoglobin determination 

*protein synthesis 

♦erythropoiesis 

protein localization 

yolk sac 
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protein expression 
human 
article 
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♦hemoglobin: EC, endogenous compound 
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AB In our previous work we have isolated fetal cells from 

maternal blood and used fluorescent in situ hybridization (F ISH) for 
chromosome-specific probes to detect aneuploidy. Current efforts in the 
Baylor College of Medicine programme are focusing on obtaining consistency 
in flow- sorting methodology and on determining sensitivity and 
specificity. To this end, systematic evaluation of five glycophorin A 
(gly A) antibodies all produced agglutination, leading us to abandon the 
use of gly A antibodies for positive selection of fetal cells. 
Conversely, we have found LDS-751 to be useful for nuclear selection. 
CD45 negative selection can best be accomplished by the use of flasks 
coated with goat antibodies against mouse antibodies. Positive selection 
by flow sorting for either CD71+ cells or gamma-globin-positive cells 
seems to be successful. Using these two approaches, we have recently 
detected male (fetal) cells in pregnancies in which the fetus 
was 46, XY in 10 of 18 and in 12 of 14 cases, respectively. 
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AB Background: Current methods for obtaining fetal cells for 

prenatal diagnosis are invasive and carry a small (0.5-1.0%) but definite 

risk of miscarriage. An attractive alternative would be isolation 

of fetal cells from peripheral maternal blood using antibodies 

with high specificity and avidity. Methods: To generate antibodies, we 

purified nucleated red blood cells (NRBCs) 

from fetal livers and used them as the immunogen to generate 

monoclonal antibodies (mAbs) directed against surface antigens. Results: 

The four antibodies recognized at least two conf ormationally sensitive 

epitopes of the transferrin receptor. Isolation of NRBCs from 

252 maternal blood samples using these antibodies in magnetic activated 

cell sorting after an initial d. gradient centrif ugation yielded 0-419 

NRBCs per 25 mL of maternal blood. One antibody, 2B7.4, not only 

isolated the highest number of NRBCs but also isolated 

these NRBCs in 78 consecutive maternal samples. Conclusion: Antibody 

2B7.4 shows promise for the isolation of NRBCs from maternal 

blood and should allow studies concerning the source of these cells, 

fetal vs. maternal, and the factors controlling their prevalence. 
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AB The ability to isolate fetal nucleated red 

blood cells (NRBCs) from the maternal circulation makes 

possible prenatal genetic anal . without the need for diagnostic procedures 

that are invasive for the fetus. Such isolation requires 

antibodies specific to fetal NRBCs. To generate a panel of 

antibodies to antigens present on fetal NRBCs, a new type of 

nonimmune phage antibody library was generated in which multiple copies of 

antibody fragments are displayed on each phage. Antibody fragments 

specific for fetal NRBCs were isolated by extensive 

predepletion of the phage library on adult RBCs and white blood cells 
(WBCs) followed by pos . selection and amplification on fetal 
liver erythroid cells. After two rounds of selection, 44% of the 
antibodies analyzed bound fetal NRBCs, with two- thirds of these 
showing no binding of WBCs. DNA fingerprint anal, revealed the presence 
of at least 16 unique antibodies. Antibody specificity was confirmed by 
flow cytometry, immunohistochem. , and immunofluorescence of total 
fetal liver and adult RBCs and WBCs. Antibody profiling suggested 
the generation of antibodies to previously unknown fetal RBC 
antigens. We conclude that multivalent display of antibodies on phage 
leads to efficient selection of panels of specific antibodies to cell 
surface antigens. The antibodies generated to fetal RBC 
antigens may have clin. utility for isolating fetal 
NRBCs from maternal circulation for noninvasive prenatal genetic 
diagnosis. Some of the antibodies may also have possible therapeutic 
utility for erythroleukemia . 
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